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1. PURPOSE AND SCOPE. 

These instructions are published for the information and guidance of 
the ordnance personnel charged with the maintenance and repair of 
this materiel. They contain a description of the General Motors 6-71 
dual Diesel Engine Model 6046 for Medium Tanks M3A3, M3A5 and 
M4A2, all of its component parts and accessories, and the clutch and 
propeller shaft, as well as detailed instructions for their disassembly, 
inspection, servicing, and assembly. 

2. CONTENT AND ARRANGEMENT OF THE MANUAL. 

Section I covers the purpose and scope of the manual and gives 
references to other technical manuals. Sections II to XXIV give infor- 
mation for ordnance personnel on the maintenance of the engine, its 
accessories, and the propeller shaft and universal joints. 

3. REFERENCES. 

/ 

Section XXV at the end of this technical manual lists all standard 
nomenclature lists, technical manuals, and other publications for the 
materiel described herein. This power plant is used on three models of 
medium tanks. Information concerning Medium Tank M3A3 and M3A5 
will be found in TM9-753 and that concerning Medium Tank M4A2 in 
TM9-758. 
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Figure 1 —Three-quarter Rear View of Power Plant 
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4. SERIAL NUMBERS. 

Power plant serial numbers start with 6046-1 and run consecutively. 
The power plant serial number appears on a plate on the transfer gear 
housing. Individual engine serial numbers are not available. 

5. MODEL DESIGNATION (figs. 1 through 14). 

NOTE: The term power plant is used to designate the twin engine 
assembly. Individually, the engines are designated as Model 671LA24M 
and Model 671LC24M. In the following description and throughout 
this manual all references to the left and right side of the power plant 
or of either engine are established as follows: The fan end is the rear 
end and the left side is that side nearest the left side of the tank. The 
transfer gear housing end is the front end and the right side is that side 
nearest the right side of the tank. Both of these engines are right-hand 
rotation as established from the front of the engine. The engine on the 
right side of the tank is the LA engine and the engine on the left side 
is the LC engine. 

6. GENERAL. 

a. The twin Diesel power plant discussed in this text consists of 
two six-cylinder engines paired together by a transfer gear train. Both 
engines have the same bore and stroke and use the same parts wherever 
possible. Thus the major working parts such as injectors, pistons, con- 
necting rods, and all bearings and other numerous parts are inter- 
changeable. See paragraph 27 b for non-interchangeable parts. 

b. Although certain accessories and subassemblies can be mounted 
only on one side of the engine, the blower, water pump, oil cooler, oil 
filter, governor and fuel pump can be located on either the right or left 
side of each engine. This flexibility in the arrangement of parts is obtained 
by having both the cylinder block and cylinder head symmetrical at 
both ends and with respect to each other. 

c. Power from each engine is transmitted through its clutch to its 
drive shaft and gear. The drive gears of the two engines jointly drive a 
single driven gear, which transmits the power to the propeller shaft. 
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CAMSHAFT CAMSHAFT 

(THRUST— FRONT) (THRUST— REAR) 




7. THE DIESEL PRINCIPLE. 

a. The Model 6046 Diesel power plant consists of 2 two-stroke 
cycle, internal combustion engines. An internal combustion engine 
converts the heat of fuel into work energy in the cylinder of the engine. 

b. The Diesel engine differs from the gasoline engine principally in 
the method used to introduce and ignite the fuel. The gasoline engine 
draws a mixture of fuel and air through the carburetor into the combus- 
tion chamber, where it is ignited by an electric spark. In the Diesel 
engine, air alone is compressed in the cylinder. A charge of fuel is 
sprayed into the cylinder after the air has been compressed, and ignition 
is accomplished by the heat of compression (fig. 4). 

c. In the LA24M and LC24M Diesel engines, intake and exhaust 
take place during part of the compression and power strokes. Since a 
two-stroke cycle engine does not function as an air pump, an external 
means of supplying the air is provided. Specially designed blowers, 
bolted to the side of each engine, force air into the cylinders, thus 
expelling the exhaust gases and filling the cylinders with fresh air 
for combustion. 

d. A series of ports in double rows of 32 each and equally spaced 
and staggered cut into the cylinder walls and the cylinder liners. These 
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Figure 4— Operating Cycle of the 6046 Power Plant 
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ports admit air from the blower into the cylinder as soon as the top 
face of the piston uncovers the ports. The inrush of fresh air toward 
the exhaust valves produces a scavenging effect. This eliminates the 
burnt gases and leaves the cylinders full of clean air when the piston 
again covers the inlet ports (fig. 4, diagram 1). 

e. As the piston continues on the upward stroke, the exhaust valves 
close and the charge of fresh air is subjected to compression (fig. 4, 
diagram 2). The engines have a 16 to 1 compression ratio. 



f. Shortly before the piston reaches its highest position, a measured 
amount of fuel is sprayed into the combustion chamber by the fuel in- 
jector (fig. 4, diagram 3). The intense heat generated by the high com- 
pression of the air ignites the fine fuel spray immediately, and the com- 
bustion continues as long as the fuel spray lasts. Combustion forces the 
piston downward, and the exhaust valves are again opened as the effec- 
tive part of the power stroke is completed (fig. 4, diagram 4). The burnt 
gases escape into the exhaust manifold and the downward moving piston 
uncovers the inlet ports. As these ports are uncovered, the cylinder is 
again swept with clean scavenging air. Combustion is completed in each 
cylinder once for each revolution of the crankshaft. The entire com- 
bustion cycle is completed in each cylinder in each revolution of the 
crankshaft, or in other words, in each two strokes. 




RA PD 11138 



Figure 5— Cylinder Block 
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8. CYLINDER BLOCK AND CRANKCASE. 

a. The cylinder block and crankcase, which is the main structural 
part of the engine, is a box-like, one-piece casting made of alloy cast iron 
(fig. 5). The two ends of the block are identical, so that the flywheel 
housing and gear train can be put on either end. 

b. Each cylinder is bored to receive a cylinder liner, which has a 
number of air inlet ports drilled into it. The water jackets extend the 
full length of the bores and are divided into upper and lower sections, 
which are connected by hollow struts. Cooling water enters at the bottom 
of the water jacket from the water pump and leaves at the top through 
holes which line up with corresponding openings in the cylinder head. 
Surrounding the water space is an air chamber which conducts the air 
from the blower to all inlet ports. 

c. The camshaft and balancer shaft are located near the top of the 
cylinder block. 

d. The upper halves of the main bearing seats are cast integrally with 
the block. Drilled passages in the block, which carry lubricating oil to 
all moving parts, eliminate exterior piping. Handhole plates on the side 
opposite the blower provide access to the air chamber. Also, there are 
two handhole plates on the blower side. 




Figure 6— Cylinder Liner 
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e. Replacement cylinder blocks are furnished with main bearing caps, 
studs, and the necessary plugs. 

9. END PLATES. 

Two steel end plates, bolted to either end of the cylinder block, serve 
as mounting bases for the flywheel housing, the balance weight cover, 
and the crankshaft front cover. 

10. CYLINDER LINERS. 

a. A flange at the top of the cylinder liner fits into a recess in the 
cylinder block for proper positioning in the block. The liner is slip- 
fitted in the cylinder block bore, thus facilitating replacement. 

b. Even temperature and minimum distortion are insured by water 
cooling of each liner over its entire length, except at the ports, which are 
cooled by the scavenging air. To permit introduction of fresh air into the 
cylinder sixty-four f^-inch ports are drilled into the circumference of 
each cylinder liner. These ports are arranged in rows, 32 in each row, 
and are equally spaced and staggered. 

11. MAIN BEARINGS. 

a. Main bearing shells are readily replaceable without machining. 
The main bearing caps are marked 1, 2, 3, etc., and when removed 
should always be replaced in their respective positions, with the stamped 
numbers toward the blower side of the engine. 

b. The upper halves of the main bearing shells are seated in the 
crankcase. The lower halves are held in place by the main bearing caps, 
each of which is bolted to the crankcase by two studs and nuts. Each 
half of the bearing shell is prevented from endwise or radial movement 
by a tang at the one side of the bearing end. Each bearing cap is locked 
from sidewise, movement by a milled slot in the crankcase. There are 
seven main bearings in each engine (fig. 7). 

c. All upper halves of the main bearing shells are alike. These shells 
carry a semicircular groove midway between the bearing edges, which 
runs the length of the bearing from end to end and lines up with the 
oil holes in the crankshaft journals at all times. This groove has an oil 
hole directly in the center of the bearing which provides oil passage 
through holes in the cylinder block to the drilled passages in the crank- 
shaft and on to the various connecting rod bearings. 

d. The lower halves of the main bearing shells have no oil grooves; 
consequently, the upper and lower halves of these bearing shells are not 
interchangeable. 
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12. CRANKSHAFT. 

a. Crankshafts are interchangeable in the two engines (fig. 8). 

h. Complete static and dynamic balance of the rotating parts are 
provided by counterweights in the crankshaft. 

c. The crankshaft thrust is taken through two-piece, bronze washers 
on each side of the front main bearing. The crankshaft is drilled for full- 
pressure lubrication to the main and connecting rod bearings (fig. 10). 

13. FLYWHEEL. 

a. Each engine has a flywheel bolted securely to the end of the crank- 
shaft and supported by dowel pins in two places. One of the bolting studs 
is offset, so that the flywheel can be attached to the crankshaft flange in 
only one position. 

I». A steel starter ring gear is shrunk onto the rim of the flywheel. 

14. PISTONS. 

a. Pistons are ground their full length to permit close fitting. The top 
of the piston forms the “floor” of the combustion chamber and is designed 
to mix the air with the fuel spray. 

b. To add strength, rigidity and cooling area, the head of each piston 
is cast with radial ribs on the inside and is connected to the piston pin 
bosses by vertical struts. The ribbed head is cooled from the inside by 
lubricating oil forced from a spray jet in the top of the connecting rod 
(fig- 10). 

c. Two bronze-line bushings with helical oil passage grooves are 
pressed into the piston to provide a bearing surface for the full-floating 
piston pin. After the piston pin has been installed, the hole in the piston 
at each end of the pin is sealed with a tight steel cap which is locked in 
place with a spring clip. Thus lubricating oil in the piston pin bushings is 
prevented from reaching the cylinder walls. 

d. All pistons are equally balanced. 

e. Each piston is fitted with six cast iron piston rings. Four Vi-inch 
wide, grooved compression rings are located above the pin, and two -fa- 
inch wide, three-piece special oil control rings are located near the bot- 
tom of the piston skirt. 



15. CONNECTING RODS (figs. 7 and 9). 

a. Each connecting rod is rifle-drilled for lubrication of the piston pin 
and has an oil spray jet for cooling of the piston head. Bearing caps are 
serviced only as part of the rod assembly. 

b. The lower end of the connecting rod oil passage contains an 
orifice which meters oil to the piston end of the rod. The crankpin 
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1 — Vibration Damper 23 Cam 

2— Air Heater Cover 24 — Camshaft Bearing (Thrust) (Plain on 

3 — Handhole Cover 25 — Camshaft Gear 

4 — Camshaft Bearing (Plain) (Thrust on LA) 26 — Idler Gear 

5 — Camshaft 27 — Flywheel 
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Nomenclature for Figure 7— Side Sectional View of LC Engine 
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Figure 8— Crankshaft 
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bearings do not require shim adjustments. The upper and lower halves 
of the connecting rod bearing shells are not identical and therefore are 
not interchangeable, but they are replaceable. 

c. The upper connecting rod bearing shells are grooved midway 
between the bearing edges part way up from the outer end of each 
bearing. An oil hole through the shell is located at one end of the groove. 
The lower shell has an oil groove in line with that of the upper shell 
which circles the shell from end to end. These grooves maintain a con- 
tinuous contact with the oil holes in the crankpins, thereby providing a 
constant supply of cooling oil through the rifle-drilled connecting rod 
to the piston pin bearings and the spray jet. 

16. GEAR TRAIN (fig. 64). 

a. A completely enclosed train of four helical gears is located at 
the front end of the engine. The crankshaft gear drives the idler gear 
which in turn drives the camshaft gear on the LC engine and the bal- 
ancer shaft gear on the LA engine. The camshaft gear and balancer 
shaft gear mesh and run at the same speed as the crankshaft gear. 

b. The camshaft and balancer shaft gears are keyed to their respec- 
tive shafts, each gear being held securely against a shoulder on the 
shaft by a lock nut. Balancer and camshaft gears are helically cut; that 
is, the teeth, instead of being cut straight across the gear, are cut at an 
angle. Although the camshaft and balancer shaft may be placed on 
either side of the cylinder block, the right-hand helical gear always re- 
mains on the right side of the block and the left-hand gear on the left 
side, as established from the driver’s seat. 

c. The idler gear is fitted with two flanged bushings, and rotates on 
a hollow hub, which is bolted through the end plate to the cylinder 
block. A dummy hub or spacer and dowel is used to cover the opening 
in the cylinder block end plate on the other side of the engine. 

d. The crankshaft gears as well as the idler gears are identical for 
both engines. 

e. An auxiliary drive (blower drive gear) on the blower side of the 
engine transmits power to a shaft which drives the blower, governor, 
water pump and fuel pump. NOTE: The blower drive gear for the LA 
engine has a right-hand helix; on the LC engine the gear has a left- 
hand helix. The gears, therefore, are not interchangeable. 

17. CAMSHAFT AND BALANCE SHAFT. 

a. The camshaft is located in the top of the cylinder block and has 
two end bearings and five intermediate bearings. The two halves of 
each intermediate bearing are held together by two spring retainers and 
the complete bearing is locked into place by a set screw in the top of 
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1 — Oil Cooler Adapter 15 — Push Rod 

2 — Oil Cooler 16 — Section of Piston and Connecting Rod 
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Nomenclature for Figure 9— Cross-Sectional View of 6046 Power Plant 
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the cylinder block. The bearing at the flanged end of the camshaft ab- 
sorbs the drive thrust. Thrust is taken at the front end of LA engines 
and at the rear end of LC engines. 

h. The balancer shaft is parallel to the camshaft in the top of the 
cylinder block. The balancer shaft, like the camshaft, has bearings at 
each end, but has no intermediate bearings. Counterweighted gears lo- 
cated outside the cylinder block front end plate are attached to the cam- 
shaft and balancer shaft. Balance weights are attached to each shaft 
outside the end plate. 

c. The camshaft and balancer shaft end bearings are lubricated 
through four vertical oil passages in the cylinder block which connect 
with the main oil gallery. Camshaft intermediate bearings are lubricated 
by oil from the hollow camshaft (fig. 10). 

18. ENGINE GEAR TRAIN TIMING. 

When the engine is properly timed, the markings on the gears of the 
gear train will be perfectly lined up. The letter O on the camshaft gear 
will line up with the letter O on the balancer shaft gear, and the two L 
marks on the idler gear will line up with the L on the balancer or cam- 
shaft gear and the L on the crankshaft gear (fig. 63). 

19. ENGINE BALANCE. 

a. Rotating and reciprocating forces are completely balanced. The 
crankshaft and connecting rods are balanced by the counterweights on 
the crankshaft checks. 

h. The unbalancing force of the end pistons (it tends to rock the 
engine from end to end) is counteracted by an arrangement of rotating 
counterweights which produce a force equal and opposite to that pro- 
duced by the end pistons. 

c. The balance weights at the front end of the engine are integral 
•with the camshaft and balancer shaft drive gears. The weights at the 
rear end consist of eccentric slugs, one of which is integral with the fan 
drive gear. 

20. CYLINDER HEAD. 

a. The cylinder head can be removed from the engine as an assembly 
and contains cam followers, guides, rocker arms, injectors, and valves. 
The head is held to the cylinder block by 14 studs and nuts. 

h. A fuel injector, two exhaust valves and three rocker arms for each 
cylinder are located in the head. One rocker arm operates the injector 
plunger; the other two operate the exhaust valves (figs. 7 and 9). 
c. Exhaust valve seats are pressed into the cylinder head. 
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d. To provide sufficient cooling, each fuel injector is inserted into a 
thin-walled copper tube passing through the water space in the cylinder 
head. The lower end of the copper tube is pressed into the cylinder 
head and spun over; the upper end is flanged and sealed against the 
cylinder head. The spun-over lower end and sealed upper end prevent 
any water leaks around the copper tube. 

e. The two exhaust passages from each cylinder lead through a 
single port to the exhaust manifold. The exhaust passages, exhaust valve 
seats, and injector seats are completely surrounded by water. 

f. A flat, laminated gasket between the cylinder head and the top 
of the cylinder block seals compression. A composition gasket around 
the outer rim of the head seals against oil leaks. The top of each 
cylinder head is completely enclosed by the valve rocker cover, which 
is held in place by bolts fitted with hand knobs, and is sealed against 
leakage by a gasket. 



21. VALVE AND INJECTOR OPERATING MECHANISM. 

a. Three rocker arms are provided for each cylinder. The two outer 
arms operate the exhaust valves and the center one the fuel injector. 
Each rocker arm group operates on a shaft supported by two brackets. 
A single bolt fastens each bracket securely to the top of the cylinder 
head. The removal of these two bolts permits raising the rocker arms, 
providing access to the fuel injector and the valve springs. 

b. The injector end of each injector rocker arm is fitted with a 
hardened ball stud and a ball seat which form a universal joint. The 
ball and seat transmit the rocker arm motion to the fuel injector. The 
valve end of each exhaust valve rocker arm has a cylindrical surface 
which bears directly on the end of the valve stem. Each rocker arm 
is operated from the camshaft through a short push rod and a cam 
follower. 

c. Contact between each cam follower and the camshaft is effected 
by a steel roller located at the bottom of the cam follower and equipped 
with a needle bearing. A cam follower guide is provided for each set 
of three cam followers. This guide, located on the bottom of the cylinder 
head, keeps the cam follower rollers in line with the camshaft and also 
serves as a retainer during assembly and disassembly. A coil spring 
located inside the hollow cam follower holds the follower against 
the camshaft and is held in place by a retaining washer and wire lock- 
ing ring. 

d. Exhaust valve stem guides are pressed into the cylinder head 
and then reamed for the desired valve fit. 
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e. A straight cylindrical valve spring is held in place by a retainer 
and tapered two-piece seat lock. 

f. The valve-operating mechanism is lubricated from a longitudinal 
oil passage on the camshaft side of the cylinder head connecting with 
a main oil gallery in the cylinder block (figs. 4 and 11). Oil from this 
passage enters the hollow rocker arm shafts through the rocker shaft 
brackets. Excess oil from the rocker arms lubricates the valve ends, 
injector and injector rack gear, and drains to the cam pockets in the 
cylinder head from which the cams are lubricated (figs. 10 and 11). 

22. LUBRICATION SYSTEM (figs. 10 and 11). 

NOTE: Identical numbers are used in figures 10 and 11 where the 
same part is identified in both figures. 

a. The lubrication system of the engine can be traced by following 
the solid black lines shown on the accompanying figures 10 and 11. 
The lubricating oil supply for the power plant is kept in two seven- 
gallon tanks which are located on either side of the power plant in the 
engine compartment of the tank. A dry sump lubricating system is used 
with a gear-type oil pump which is supported on the two rear main 
bearing caps. The complete pump assembly combines three sets of 
gears and forms three pumps — one pressure pump (8, fig. 11) and two 
scavenging pumps (9 and 10, fig. fl). The pressure pump draws oil 
from the external supply tank through the inlet pipe (9 or 12, fig. 10) 
and forces it under pressure through the oil cooler ( 14, fig. 10) to the 
main oil gallery (16, figs. 10 and 11) in the cylinder block. The two 
scavenging pumps (front and rear) draw the used oil from the two 
engine oil pan sumps and force it back to the external oil tank through 
the outlet pipe (5 or 10, fig. 10). This combination scavenging and 
pressure system permits operation of the engine up to a 35-degree 
angle in any direction without interfering with the lubrication system. 
The oil pump in each engine is driven from the crankshaft by a gear 
train consisting of the crankshaft gear, an idler gear (6, figs. 10 and 11) 
and the oil pump driving gear (7, figs. 10 and 11). 

b. The system is protected by a spring-loaded pressure relief valve 
incorporated in the pump body. This allows excess oil to be bypassed 
to the scavenging end of the pump. In addition, an oil pressure regulator 
valve, attached to the front of the cylinder block on the oil pan bolt 
flange, maintains oil pressure at a constant level. 

c. Lubricating oil is filtered by two filters of the replaceable element 
type — one for each engine. These are mounted in the center of the 
filter panel of the tank above the front of the engines. Oil entering the 
filter is bled off the oil gallery in the cylinder block, forced through 
the filter element, and returned directly to the engine crankcase. 
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d. The oil cooler has a double function. It not only cools the hot 
engine oil but, by means of a shut-off temperature control in the cooling 
unit, provides a means of rapidly raising the oil temperature during 
the warm-up period. After engine warm-up, oil is cooled by water from 
the cooling system which is piped to the cooler housing and completely 
surrounds the cooling unit. Hot oil enters the cooling unit at the bottom, 
flows through the inside passages and is discharged at the top into a 
vertical passage in the cylinder block. Oil pumped to the oil cooler is 
passed directly from the pump to the engine lubrication system by 
means of a valve (13, fig. 10) in the oil cooler adapter (15, fig. 10), 
whenever the pressure at the oil cooler inlet becomes approximately 40 
pounds greater than the pressure of the cooler outlet. The valve in the 
cooler prevents excessive oil pressure from developing within the cooler. 

e. As shown in figures 10 and 11 the oil delivered to the main oil 
galleries (16, figs. 10 and 11) in the cylinder block is forced under 
pressure through oil passages in the crankshaft to main bearings (4, 
figs. 10 and 11) and to the connecting rod bearings (3, figs. 10 and 11), 
connecting rods (2, figs. 10 and 11) and pistons (1, figs. 10 and 11). 
Oil is forced up to the balancer shaft (20, fig. 10) and camshaft 
bearings (18, fig. 10). An oil passage through the camshaft conducts 
oil to the intermediate bearings. Cams are lubricated by oil collected 
in the camshaft pocket (23, figs. 10 and 11). Some oil from the cam- 
shaft lubrication provides lubrication for the gear train (15, fig. 11). 
A longitudinal oil passage (21, figs. 10 and 11) above the main oil 
gallery feeds oil to the rocker arm (19, figs. 10 and 11), valve guide 
(17, fig. 11) and cam follower assemblies (22, figs. 10 and 11). Oil is 
also fed to an oil reservoir (17, fig. 10) in the blower housing to lubri- 
cate the blower drive shaft bearings and governor weight housing. A 
special oil tube carries oil to the fan drive gear train (24, fig. 11). Oil 
is fed from the rear of the engine gallery to the blower drive support 
bearing by an oil pipe. 

f. The oil pan is in a single piece and can be drained by the removal 
of the drain plugs at the bottom of each sump. 

23. AIR INTAKE SYSTEM. 

a. The blower supplies the fresh air needed for combustion and 
scavenging, through the action of two hollow rotors, each with three 
helical lobes. The rotors revolve with very close clearances in the 
blower housing which is bolted to the side of the engine. 

b. Air entering the blower inlet from the air cleaner is picked up 
by the lobes and carried to the discharge side of the blower. This air 
sweeps through the cylinder liner intake ports when the pistons are at 
the bottom of their stroke. 
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Spray to Crown of Piston 13 — Oil Cooler Relief Valve 

Passage in Connecting Rod 14 — Oil Cooler 
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Figur e It— Side Sectional Diagram of Lubrication System 








1 — Oil Spray to Crown of Piston 13 — Drain Plug for Front Sump 

2 — Oil Passage in Connecting Rod 14 — Oil Regulator Valve 
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c. Two matched gears on the drive end of the rotor shafts space 
the rotor lobes with a slight clearance. Because the rotors do not touch 
each other at any time, they require no lubrication. Seals prevent air 
leakage at the ends of the rotors, and also keep the oil used for lubri- 
cating the timing gears and rotor shaft bearings from entering the 
rotor compartment. The upper rotor is driven at 1.94 times engine 
speed by the blower drive shaft. The lower rotor is driven at the same 
speed by the gears. A flexible coupling in the blower drive shaft pre- 
vents torque reaction. Each rotor is supported on the doweled end plates 
of the blower housing by ball bearings at the front and rear. 

d. The blower gears and bearings as well as the governor and water 
pump drive are lubricated by oil which drains from the camshaft oil 
pockets (fig. 10). A slinger on the governor end of the lower rotor throws 
oil into the governor weight and housing assembly. Surplus oil passes 
from the blower to the oil pan through drilled holes in the cylinder 
block. 

24. FI EL SYSTEM. 

NOTE: The fuel system includes the fuel pump, injectors, filters, 
manifolds, and connecting lines. 

a. Fuel Injector. 

(1) To secure combustion, a small quantity of accurately metered, 
finely atomized fuel must be mixed, at the end of the compression 
stroke, with the charge of air which has been forced into the cylinder 
by the blower. This is accomplished by a high-pressure fuel injection 
device (figs. 12 and 13). 

(2) Before injection can be effected, the fuel pressure must be 
higher than that of the air charge in the combustion chamber. The 
fuel injectors for each cylinder create a sufficiently high pressure before 
atomization and injection of the fuel. 

(3) The injectors are mounted in the cylinder head with their spray 
tips projecting slightly below the top of the inside surface of the com- 
bustion chambers. A clamp, bolted to the cylinder head and fitting with 
a machined recess in each side of the injector body, holds the injector 
in place in a water-cooled copper tube which passes through the cylinder 
head (fig. 14). Injectors must always be firmly seated when installed, 
in order to eliminate the possibility of leakage and pressure loss. 

(4) Fuel oil is supplied to the injector at a pressure of about 25 
pounds per square inch at maximum engine speed, and enters the 
injector body at the top through the filter cap (19, fig. 12). After pass- 
ing through the filter (22, fig. 12) in the inlet passage, the fuel oil fills 
the high-pressure cylinder (32, fig. 12) and fuel cavity (29, fig. 12) 
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Figure 12— Cutaway of Fuel Injector 
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Figure 13 — Cutaway of Fuel Injector Mounting 
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between the bushing (28, fig. 12) and the spill deflector (5, fig. 12). 
Also see figure 1 1. The plunger operates up and down in its bushing, the 
bore of which is connected to the fuel supply in the fuel cavity by the 
funnel-shaped upper and lower ports (6 and 31, fig. 12). 

(5) The motion of the injector rocker arm is transmitted to the 
plunger by the follower (18, fig. 12) which bears against the plunger 
spring (16, fig. 12). In addition to this motion, the plunger is rotated, 
in operation, around its axis by the gear (13, fig. 12) which is in mesh 
with the rack assembly (12 and 25, fig. 12). On the downward travel 
of the injector plunger, the metered amount of fuel is forced through the 
flat check valve and against the spherical check valve in the valve and 
seat assembly. When sufficient fuel pressure is built up, the spherical 
check valve is lifted off its seat and the fuel is forced through orifices 
in the spray tip (33, fig. 12) and atomized in the combustion chamber. 
The check valve prevents air leakage from the combustion chamber 
into the fuel system if the valve is accidentally held open by a small 
particle of dirt, and thus allows the injector to continue to operate until 
the dirt works through the valve. On the return upward movement of 
the plunger, the high-pressure cylinder is again filled with fuel oil 
through the lower port. Injector parts are finely machined; extreme 
care should be exercised, in repair and replacement, in order to main- 
tain proper injector operation and timing. 

(6) The fuel injector outlet opening, which returns the excess fuel 
oil supplied by the fuel pump, is directly adjacent to the inlet opening 
(fig. 14) and is protected against dirt or other foreign matter by a fine 
filter element, exactly like the one on the inlet side. 

(7) Each injector rack assembly is connected by a detachable joint 
to a lever on a common control tube, which, in turn, is linked to the 
governor and throttle (fig. 13). These levers can be rotated on the rack 
control tube by two adjusting screws, thus permitting a uniform setting 
of all injector racks. 

b. Fuel Oil Pump. 

(1) The fuel oil pump is the positive displacement vane type having 
a capacity of approximately 40 gallons per hour at 2,000 revolutions 
per minute. The pump is bolted to the front end of the blower housing 
and driven from the lower blower rotor shaft through a U-shaped uni- 
versal joint. Oil seals — one facing the blower and one facing the fuel 
pump — maintain the fuel oil pressure and prevent lubricating oil seep- 
age into the fuel pump from the blower. 

(2) A relief valve in the cover of the pump connects the inlet and 
outlet ports and opens at a pressure of approximately 60 pounds per 
square inch. This valve normally does not open, since its purpose is to 
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relieve excessive pump pressure if any of the fuel lines or filters become 
plugged and build up an extremely high pressure in the pump. When 
the valve opens, fuel passes from the discharge side to the suction side 
of the pump. 

c. Fuel Oil Filters. 

Although injector parts are protected by the two small filters ad- 
jacent to the injector body, these filters are not intended for separation 
of foreign matter from the fuel. Primary and secondary fuel filters are 
supplied with each engine to remove solid impurities in the fuel which 
could damage the engine. The primary filter is a cleanable element type 
and is installed in the fuel supply line between the fuel pump and the 
fuel supply tank. It is mounted on a filter panel with the lubricating 
oil filters and the air heater coils. The secondary filter is a replaceable 
element type connected into the fuel pump-to-inlet manifold line (fig. 
9). The secondary filter is mounted on the outer side of the cylinder 
head. 



25. GOVERNOR. 

The maximum speed at which the engine can be run, as well as the 
speed at which the engine is idled, is controlled by a governor mounted 
at the rear of the blower. The two governors of the power plant operate 
independently and therefore must be adjusted carefully to assure the 
best operation of both engines. 

a. Type. 

( 1 ) The governor is a mechanical type with two high-speed and two 
low-speed weights located in the governor weight housing. Each set of 
weights has a fixed stop for the high- and low-speed positions. High- and 
low-speed springs operate in conjunction with the weights. The high- 
speed spring operates in conjunction with the high-speed weights to 
limit the maximum engine speed; the low-speed spring operates in con- 
junction with both the low- and high-speed weights to control the engine 
idling speed. The two sets of weights are carried on a horizontal shaft 
inside the governor weight housing. The weight carrier shaft is mounted 
on a ball bearing at one end and is driven from the upper rotor shaft of 
the blower at the other end, 

(2 ) The blower end of the governor weight shaft is serrated and en- 
gages with corresponding serrations inside the upper rotor. The oper- 
ating shaft transmits the motion of the governor weights to the control 
tube and on to the injector racks. The operating shaft has a yoke fixed 
at the lower end, an operating lever fixed at the upper end and a high- 
and low-speed governing spring with suitable adjustments. The oper- 
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ating shaft is mounted on ball bearings at the upper and lower end. 
The governing action of the weights is transmitted to the operating 
shaft through a movable riser on the weight carrier shaft and the yoke 
on the lower end of the operating shaft. This action is, in turn, trans- 
mitted to the injector control shaft by means of the operating and dif- 
ferential levers on the upper end of the operating shaft. The cover 
assembly is a carrier for the throttle control cam and the throttle con- 
trol lever. 

h. Lubrication. 

The lower portion of the governor is lubricated from a slinger at- 
tached to the rear end of the blower rotor shaft. This slinger dips into 
a well of oil in the blower end cover and throws oil into the governor 
weight housing. The upper portion of the governor, including the oper- 
ating shaft bearings and the control mechanism, is lubricated partly by 
splash from the oil slinger on the weight carrier shaft and partly by 
return oil through the governor housing from the cylinder head. 

e. Operation. The governor controls the maximum speed of the 
engine at approximately 2,100 revolutions per minute under full load, 
which corresponds to 2,200 revolutions per minute at no load with the 
engine running free. The governor also controls low speeds up to about 
350 revolutions per minute. The upper limit of the low-speed governing 
range is reached when a projection on the low-speed weight, on the side 
of the pin opposite the main part of the weight, comes in contact with 
the weight carrier and stops. Intermediate-speed control is entirely 
manual. When the speed of rotation of the weights becomes high enough 
so that the force on the high-speed weights is sufficient to overcome the 
preload on the high-speed spring, maximum speed control is effected. 
When the pin on the throttle control lever is held fixed, as in the idle 
or full throttle positions, the governing action from either the low- or 
high-speed weights causes the long end of the control lever, which is 
connected to the injector racks, to regulate the speed of the engine. 
Under these conditions the injector is governor-controlled. 

26. COOLING SYSTEM. 

a. Cooling of the engine is accomplished by water circulation through 
the cylinder block and cylinder head by a centrifugal pump mounted 
on the rear end of the blower and driven by the lower blower rotor shaft 
through a coupling. 

h. A fan forces air through the radiator core, thus lowering the tem- 
perature of the water while it passes from the top to the bottom of the 
core. The water pump draws the cooled liquid from the radiator and 
through the oil cooler housing, discharging it into the lower part of the 
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cylinder block. Openings in the water jacket around the cylinder bores 
connect with corresponding openings in the cylinder head. The liquid 
then circulates around the valves and fuel injectors. A water outlet 
manifold bolted to the cylinder head discharges the cooling water back 
into the radiator. 

c. The water temperature in the engine is automatically controlled 
by two bypass-type thermostats mounted in the water outlet manifold. 
The thermostats begin to open at approximately 158 F and are fully 
open at 185 F. Before the thermostats begin to open, water circulation 
is restricted to the cylinder block, cylinder head and oil cooler only, by- 
passing the radiator through a tube which connects the water outlet 
manifold to the water inlet. After the thermostats begin to open, and 
until they are fully open (185 F), water circulation takes place through 
both the bypass tube and the radiator. After the thermostats have opened 
fully, water circulation takes place through the radiator and engine 
only — no circulation taking place through the bypass tube. Before the 
thermostats begin to open (during the warm-up period of the engine), 
the lubricating oil passing through the oil cooler is rapidly warmed by 
the warm water recirculation. Engine lubrication is positive at all times, 
regardless of outside temperatures. Also, by means of bypass circulation, 
normal engine operating temperatures are reached with a minimum warm- 
up period. Since the water pump ball bearing is the shielded type and 
filled with lubricant when assembled, no further lubrication is necessary. 



27. TABULATED DATA. 

a. Specifications of Model 6046 Power Plant. 



(1) Engine, General. 

Engine models 

Type 

Number of cylinders, each 
engine 

Bore 

Stroke 

Total displacement, each 
engine 

Direction of rotation 

Speed range 

Maximum engine speed, full 
load 

Maximum engine speed, no 
load 

Hp, max. at 2,100 rpm at 
gear transfer driven shaft 



67 1LA24M and 671LC24M 
2 stroke cycle, in-line 

6 

4 Vi-in. 

5 in. 

425 cu in. 

Counterclockwise 
350-2,100 rpm * 

2,100 rpm 

2,200 rpm 

375 
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TABULATED DATA — Continued 
Compression ratio (nominal) 
Compression pressure at 
1,000 rpm 
Firing order 

Location of No. 1 cylinder 
Injector pump 

Injector nozzle type 
Injector pressure 

(2) Cylinder Liner. 

Diameter, inside 
Clearance, liner with block 

(3) Pistons. 

Piston material 

Piston length 
Piston pin length 

(4) Piston Rings. 

Number of compression rings 

Thickness 

Number of oil rings 

Thickness 

(5) Connecting Rods. 
Connecting rod material 
Length 

Weight, complete 

(6) Exhaust Valves. 

Exhaust valve arrangement 
Exhaust valve material 
Exhaust valve lift 

Angle, valve seat 
Exhaust valve seat width 
Exhaust valve seat inserts 

Diameter, head 

(7) Lubricating Oil Pump. 
Lubricating oil pump 

Capacity 



16 to 1 

500 lb per sq in. 

1, 4, 2, 6, 3, 5 
Nearest cylinder to fan 
Unit injector combined with 
plunger and spray nozzle for 
each cylinder 
Multiple orifice 
Up to 20,000 lb per sq in. 

4.2492 to 4.2507 in. 

Slip fit 

Malleable iron — tin plated or 
parco lubrite 
6.00 in. 

3.725 in. 

4 

Vs -in. 

2 

,^-in. — 3 piece 

Chrome-molybdenum steel 
10.125 in. 

6.8 lb. 

2 overhead per cylinder 
Silchrome steel 
0.375 in. 

45 ’ 

0.078 («5,) in. 

Heat-treated chrome-molybde- 
num steel castings — replace- 
able 

1 ,Vin. 

Gear-drive, 3 section — one pres- 
sure and 2 scavenging bodies 
Dry sump — for use with ex- 
terior supply tank 
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(8) Blower. 

Blower, type 
Blower, rpm 
Blower drive 

(9) Crankpin Bearing. 
Material 

Length 

Diameter 

Total projected area 



3-lobed, helical 
1.94 times engine speed 
Gears from flywheel end of 
engine 

Copper-lead, steel-backed, pre- 
cision-type 
1.780 in. 

2.750 in. 

29.37 sq in. 



(10) Crankshaft and Main Bearings. 

(a) Crankshaft 

Material High-carbon, manganese steel, 

tocco hardened 

Over-all length 46, '^-in. 



(b) Crankshaft main bearing 
Material 

Thrust bearing, front main 
Length, shell only 
Number per engine 
Total projected area 

(11) Injector. 

Timing gage height 

(12) Fuel Pump. 

Type 

Capacity, at 2,000 engine 
rpm at 50 lb per sq in. 
pressure 

(13) Lubricating Oil Cooler. 
Description 



(14) Power Transfer. 
Clutch 

Power transfer unit 
Driven shaft rpm 



Copper-lead, steel-backed, pre- 
cision-type 
Bronze — split-type 
1.125 in. 

7 

27.56 sq in. 

1.460 in. 

Rotating-vane 

35 gal per hr 

Oil-to-water type, built into en- 
gine oil and water system — 
12 plate 

2 — 16 in., dry plate 

Helical gears 

1.19 times engine speed 
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TABULATED DATA — Continued 




( 15 ) Cooling System. 




Cooling fans 


2 — gear-driven 


rpm 


2.20 times engine speed 


Diameter 


20 in. 


Cooling water capacity, 




complete power plant 


29 gal 


(16) Electrical System. 




Battery charging generator 


24- volt, 1,200 watts 


rpm 


1.94 times engine speed 


Starting motor 


24-volt, solenoid operated 


(17) Oil Bath Air Cleaners. 




Total oil capacity clean- 




ers 


7 */ 2 qt 


(18) Weights. 




Weight of power plant 


4,340 lb 


Weight of radiators 


292 lb 


Weight of filter panel 


60 lb 


Weight of voltage and cur- 




rent regulator 


10 lb 


Weight of propeller shaft 


59 lb 


Weight of fan shrouds 


36 lb 


Weight of exhaust mufflers 


58 lb 


Total weight as installed 


4,855 lb 



b. Noninterchangeahle Parts on Model 6046 Power Plant. 

Air heater iniet tube — upper to lower junction plate 

Air inlet housing assembly 

Air shut-down valve spring 

Balance weight cover 

Blower assembly 

Blower drive gear 

Blower drive shaft 

Blower drive shaft ring 

Cylinder head vent 

Exhaust manifold 

Exhaust manifold elbow 

Fan assembly 

Flywheel housing assembly 

Flywheel housing small hole cover (Model 671LA24M engine 
only) 

Fuel pump assembly 
Fuel pump drip shield 

Fuel pump inlet tube — upper junction plate to fuel pump 
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TABULATED DATA — Continued 

Fuel pump to secondary fuel filter tube 

Generator assembly (Model 671LC24M engine only) 

Governor assembly 

Governor control cam 

Governor control housing 

Governor cover assembly 

Governor cover and lever assembly 

Governor operating shaft assembly 

Governor throttle shaft assembly 

Injector and governor control tube assembly 

Injector and governor control tube and bracket assembly 

Lower junction plate assembly 

Lube oil pressure gage tube 

Oil cooler adapter assembly 

Oil cooler housing 

Oil pressure pump outlet pipe 

Radiator assembly 

Secondary fuel filter to manifold tube 
Starting motor assembly 

Starting motor center bearing attaching bolt 

Starting motor center bearing attaching plate 

Starting motor center bearing attaching washer 

Starting motor drive housing 

Upper junction plate assembly 

Water bypass tube 

Water pump assembly 

Water pump body assembly 

Water pump body cover 

28. REFERENCE TO TM 9-753. 

Many second echelon operations described in TM 9-753 are often 
done by ordnance maintenance personnel who should refer to the using 
troop technical manual for information. 

29. ECHELON BREAKDOWN OF MAINTENANCE OPERATIONS. 

a. Tabulated Breakdown. 

(1) Engine 

Balancer shaft and bearings, replace 

Camshaft and bearings, replace 

Connecting rod and bearings, replace 

Crankshaft assembly, replace 

Crankshaft assembly, rebuild 



Echelon 
3 4 

X 

X 

X 

X 

X 



37 




TM 9-1750G 

29 

ORDNANCE MAINTENANCE — GENERAL MOTORS TWIN DIESEL 6-71 
POWER PLANT FOR MEDIUM TANKS M3A3, M3A5 AND M4A2 

Ichalon 
3 4 

Cylinder head assembly, repair x 

Cylinder head assembly, rebuild x 

Cylinder block assembly, replace x 

Cylinder block assembly, rebuild x 

Cylinder liner, replace x 

Engine assembly, rebuild x 

Flywheel and housing, replace x 

Governor assembly, repair x 

Governor assembly, rebuild x 

Main bearings, replace x 

Piston assembly, replace x 

Rocker arm assembly, repair x 

Rocker arm assembly, rebuild x 

Timing gears, replace x 

Vibration damper assembly, replace x 

Vibration damper assembly, rebuild x 

(2) Air Intake System 

Air cleaner, repair x 

Air heater, repair x 

Air heater, rebuild x 

Blower assembly, repair x 

Blower assembly, rebuild x 

(3) Cooling System 

Fan assembly, repair x 

Fan assembly, rebuild x 

Fan gears, replace x 

Radiators, repair x 

Radiators, rebuild x 

Water expansion tank, ' repair x 

Water pump, repair x 

Water pump, rebuild x 

(4) Electrical System 

Air heater coil, repair x 

Air heater coil, rebuild x 

Generator, repair x 

Generator, rebuild x 

Solenoid shut-down, repair x 

Solenoid shut-down, rebuild . . x 

Starter and starter solenoids assembly, repair x 
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Echelon 
3 4 

Starter and starter solenoids assembly, rebuild x 

Voltage and current regulator, repair x 

Voltage and current regulator, rebuild x 

(5) Fuel System 

Fuel oil filters, repair x 

Fuel pump assembly, repair x 

Fuel pump assembly, rebuild x 

Injector, repair x 

Injector, rebuild x 

(6) Lubricating System 

Oil cooler, repair x 

Oil cooler, rebuild x 

Oil filter, repair x 

Oil filter, rebuild x 

Oil lines, external, clean and replace x 

Oil pan, repair . x 

Oil pump assembly, replace and repair x 

Oil pump assembly, rebuild x 

(7) Driving Units 

Clutch assembly, repair x 

Clutch assembly, rebuild x 

Clutch housing, replace x 

Propeller shaft assembly, repair x 

Propeller shaft assembly, rebuild x 

Transfer gear housing assembly, repair x 

Transfer gear housing assembly, rebuild x 



b. Definition of words used in the list of repair jobs allocated to 
the various echelons. 

(1) Repair consists of making repairs to, or replacement of the 
part, subassembly, or assembly which can be accomplished without 
completely disassembling the subassembly or assemblies and does not 
require heavy welding or riveting, machining, fitting, and/or alining. 

(2) Replace consists of removing the part, subassembly, or assem- 
bly from the vehicle and replacing it with a new, reconditioned, or 
rebuilt part, subassembly or assembly, whichever the case may be. 

(3) Rebuild consists of completely reconditioning and placing in 
serviceable condition any unserviceable part, subassembly or assembly 
of the engine or power plant including welding, riveting, machining, 
fitting, alining, assembling and testing. 
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Section III 

ENGINE TROUBLE SHOOTING 

Paragraph 



Scope 30 

Facilities 31 

Procedure - 32 

30. SCOPE. 



This covers a trouble shooting inspection of the engine assembly, 
together with specific procedure to correct the source of trouble after 
it is located. Engine trouble shooting should not be confused with the 
100-hour inspection. 

31. FACILITIES. 

Tools supplied the using arms personnel are sufficient for a complete 
trouble shooting inspection of the engine assembly. Additional tools 
required for service and repair are indicated in the paragraphs referred 
to under trouble shooting procedure (par. 32). 

32. PROCEDURE. 

TM 9-753 and TM 9-758 contain complete engine trouble shooting 
instructions, and should be referred to whenever trouble shooting by 
the ordnance maintenance personnel is necessary. When the source of 
trouble cannot be remedied by the using arms personnel, refer to sec- 
tion VI in this manual, where corrective procedure is outlined. 
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REMOVAL OF ENGINE ASSEMBLY FROM TANK 

Paragraph 

Removal of engine assembly from tank 33 

33. REMOVAL OF ENGINE ASSEMBLY FROM TANK. 

a. Before attempting disassembly of the engine, as outlined in Section 
V, the engine assembly must be removed. Detailed procedure for the 
removal of the engine assembly is covered in TM 9-753 and TM 9-758 
which should be referred to for this operation. 

b. The clutch shifter shafts on the early production of these vehicles 
are equipped with lubrication fittings at both ends. Since the lower lubri- 
cation fittings are entirely inaccessible and since the bearings on the lower 
ends of the clutch shifter shafts require no additional lubrication for the 
length of time between engine removals, replace the lower fittings with 
pipe plugs at the next engine removal. On later production of these 
vehicles the lower lubrication fittings have been replaced with pipe plugs. 
Whenever an engine is removed from a vehicle, install a lubrication 
fitting, lubricate the bearing and replace the fitting with the pipe plugs. 
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Section V 

DISASSEMBLY OF THE ENGINE 

Paragraph 

Facilities 34 

General precautions 35 

Removal of engine transfer gear housing 36 

Removal of clutch housing 37 

Removal of the fan and related parts 38 

Removal of air cleaner assemblies 39 

Removal of oil cooler water drain valve assembly 40 

Removal of LA engine from stand 41 

Removal of generator 42 

Removal of fuel and engine oil tubes, high-tension leads and 
junction plates 43 

Attaching engine to rotating engine stand 44 

Removal of water bypass tube 45 

Removal of governor control housing 46 

Removal of the cylinder head vent 47 

Removal of secondary fuel filter and lines 48 

Removal of the exhaust manifold 49 

Removal of injector control tube and bracket assembly 50 

Removal of cylinder head assembly 51 

Removal of the injector 52 

Removal of oil pump assembly and oil pressure regulator 

assembly 53 

Removal of piston assembly and connecting rod assembly . 54 

Removal of cylinder liners 55 

Removal of blower assembly and attached parts 56 

Removal of the starting motor assembly 57 

Removal of the oil cooler assembly 58 

Removal of the clutch assembly 59 

Removal of the flywheel and flywheel housing 60 

Removal of fan oil pipe, tachometer drive, and balance weight 
cover 61 

Removal of vibration damper assembly 62 

Removal of crankshaft rear cover 63 
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Paniraph 

Removal of weight and hub assembly and fan drive gear and 



balance weight assembly 64 

Removal of camshaft, balancer shaft, and end bearings 65 

Removal of the crankshaft gear, idler gear and spacer and 
dowel 66 

Removal of the cylinder block end plates 67 

Removal of the crankshaft 68 

34. FACILITIES. 



Facilities must include two engine stands — one to hold the power 
plant and the other to hold a single engine — a hoist, a work bench, a 
complete set of special tools covered in section XXIV, and a complete 
set of standard tools. All the tools needed for each major operation 
are listed at the beginning of each paragraph. The tools needed for 
each step in the operation are listed at the beginning of the step. 

35. GENERAL PRECAUTIONS. 

a. Using care in the disassembly of the engine, or of any subassembly 
or accessory of the engine, will simplify the operations of inspection, 
servicing, and reassembly. Orderliness and cleanliness are of primary 
importance and must be observed at all times. 

h. Before starting to disassemble the engine, thoroughly clean the 
entire exterior to remove dirt, oil or other material which otherwise 
might get into the interior of assemblies as they are removed from the 
engine. 

c. All component parts of each assembly should be cleaned thor- 
oughly as soon as disassembly is completed and before any inspections 
are made. Parts or assemblies not reinstalled immediately should be 
covered with cloth or paper covers to protect against dust or dirt. 

d. Old gaskets should be replaced with new ones, and care should be 
taken to see that all traces of the old gasket and shellac have been 
removed. Use sealing compound or fresh shellac on new gaskets when- 
ever indicated in the manual. 

e. Use the special tools provided for the engine to remove all parts 
that are a tight or pressed fit. DO NOT PRY OFF ANY SUCH PARTS 
WITH SCREWDRIVERS OR BARS, as this may lead to damaged 
bearings or parts out of alinement or create difficulties in assembly. 

f. Use care in removing and handling bearings and other smooth, 
working surfaces, to protect them from dirt or scoring. 

g. To simplify assembly, provide sufficient room for laying out dis- 
assembled parts in order. Provide racks for valves, pistons, and connect- 
ing rods and proper receptacles for bolts, washers, apd small parts. 

h. Since many of the same parts are used in both the LA and the 
LC engines, it is particularly important to note the location of each 
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removed part on the engine, and to keep all parts removed from the LA 
engine separate from the parts removed from the LC engine. Special 
care should be used to mark or otherwise identify all bearings and the 
points from which they are removed, so that they can be reinstalled in 
the same location. Because of the similarity of the front and rear ends of 
the engine block, it is important to note carefully the end from which 
each part is removed. 

i. To eliminate the possibility of stripping threads on reassembly, 
note the location of National Fine-thread bolts when disassembling. 
This is easy to do, since all bolt holes in steel have the National Fine 
thread, while holes in cast iron or in aluminum are NC or National 
Coarse (standard) thread. 




36. REMOVAL OF ENGINE TRANSFER GEAR HOUSING. 

a. Equipment. 

Screwdriver Wrench, socket, T V ; -in. 

Wrench, pipe Wrench, socket, : 9 g -in. 

Wrench, plug, Vi-in. Wrench, socket, 2 3 /4-in. 

b. Procedure. 

(1) Removal of Plugs and Elbows. 

Wrench, pipe Wrench, plug, Vi-in. 

Using a Vi-inch plug wrench, remove the oil drain plug from the 



BOLT, ENGINE DRIVE 
SHAFT COVER 

HOUSING, ENGINE 
TRANSFER GEAR 



COVER, ENGINE 
DRIVE SHAFT 



RA PD 11151 

Figure 1 6— Removing engine Drive Shaft Cover 
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COVER, FLYWHEEL HOUSING INSPECTION HOLE SCREW, CAP, STARTING MOTOR 

Figure 17— Location of Flywh—I Mousing Inspection Holm Cover 

housing drain elbow, and drain the oil from the engine transfer gear 
housing. Using a pipe wrench, remove the two elbows. Using the plug 
wrench, remove the two plugs. 

(2) Removal of Engine Drive Shaft Covers (figs. 19 and 20). 

Wrench, socket, iV» n - 

Using a ,^-inch socket wrench, remove the six bolts and lock washers 
holding each engine drive shaft cover to the engine transfer gear hous- 
ing and remove the covers. 

(3) Removal of Flywheel Housing Inspection Hole Cover 
( fig. 17). 

Wrench, socket, , 7 (i -in. 

With a ,^-inch socket wrench, remove the two bolts and lock washers 
holding the flywheel housing cover to the flywheel housing and remove 
the cover. 

(4) Removal of Engine Driven Shaft Flange. 

Screwdriver Wrench, socket, 2 3 /4-in. 

Wrench, socket, ,^-in. 

Holding the flywheel ring gear with a screwdriver, loosen the driven 
shaft nut with a 2 -inch socket wrench and remove the nut (fig. 18). 



ORDNANCE MAINTENANCE -GENERAL MOTORS TWIN DIISCL 6-71 
POWER PLANT FOR MEDIUM TANKS M3A3, M3A5 A NO M4A2 

COVER. CLUTCH HOUSING INSPECTION HOLE RA PD 1I1S2 
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FLANGE, ENGINE DRIVEN SHAFT TUBE, FUEL 



PUMP INLET 



Figure 1 8 — Removing Engine Driven Shaft Nut 




RA PD 11154 

Figure 19— Engine Transfer Gear Housing Partly Removed 
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Next, loosen slightly the two engine drive shaft nuts. Using a j 9 „-inch 
socket wrench, replace the drive shaft covers with one or two bolts in 
order to keep the drive shaft bearings clean during other operations. 
Pull off the driven shaft flange from the splined shaft and replace the 
engine drive shaft nut. 

(5) Removal of the Engine Transfer Gear Housing. 

Bolts, puller (NC), -Vs-in., four Wrench, socket, ( !, «-in. 

Using a ^-inch socket wrench, remove the 24 bolts and lock washers 
holding the engine transfer gear housing to the clutch housing. Install 
four long Vs-inch standard (NC) thread puller bolts in the puller screw 
holes in the transfer gear housing (fig. 19). Turn the four bolts, giving 
each a few turns in sequence until the gear housing is forced off the 
dowel pins which are attached to the clutch housing, and lift off the 
transfer gear housing and gears. 

BOLT, CLUTCH 



FITTING, CLUTCH SHIFTER SHAFT BEARING WASHER, LOCK HOUSING 




LEVER, SHIFTER -R.H. LEVER, SHIFTER- L.H. RA PD 11155 



figure 20— Front View Power Plan* with Gear Housing Removed 

37. REMOVAL OF CLUTCH HOUSING, 
a. Equipment. 

Screwdriver Wrench, plug, with ratchet 

Wrenches, open-end, ,^-in., two handle, Vi -in. 

Wrench, open-end, s /s-in. Wrench, socket, ^.-in. 
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FITTING, CLUTCH RELEASE 
BEARING HOSE 



THE ENGINE 

COVER, CLUTCH HOUSING 
INSPECTION HOLE 



Figure 21 —Removing Clutch Housing Inspection Hole Cover 

b. Procedure. 

(1) Removal of the Clutch Shifter Levers. 

Screwdriver Wrench, open-end, %-in. 

Wrench, open-end, T Vin. 

(NOTE: If it is desired to remove the clutch housing and clutch 
assembly as a unit, the clutch shifter levers can be left on and removed 
later when disassembling the clutch housing.) Using a TB -inch open-end 
wrench, remove the lubrication fittings from the clutch shifter shafts. 
Remove the shifter lever bolts, using a s /s-inch open-end wrench. Then 
remove the shifter levers from the shaft. If necessary, use a heavy screw- 
driver to pry them off. ' 

(2) Removal of the Two Clutch Housing Inspection Hole 
Covers (figs. 17 and 21). 

Wrenches, open-end, T Vin., two 

Using a T 7 B -inch open-end wrench, remove the bolts and lock 
washers holding each inspection hole cover to the clutch housing. Hold 
the clutch release bearing hose fitting coupling with a i 7 c -inch open-end 
wrench and remove the clutch release bearing fittings with another 
Tff-inch open-end wrench (fig. 21). Lift off the inspection hole cover and 
gasket and replace the fitting temporarily in the hose connection. Drop 
the hose into the clutch housing. 



RA PD 11157 
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RA PD 11158 



Figure 22 — Removing Clutch Housing 

(3) Removal of the Five Clutch Housing Plugs (fig. 20). 

Handle, socket, Vi-in. 

With a Vi-inch drive socket handle, loosen and remove the five plugs 
in the clutch housing which give access to the inside clutch housing 
bolts. 

(4) Removal of the Clutch Housing (figs. 20 and 22). 

Wrench, socket, -, 9 6 -in. 

Using a , 9 6 -inch socket wrench, rembve all the bolts and lock washers 
(including those that are reached through the plug holes) holding the 
clutch housing to the flywheel housings. Install four of the bolts into 
the puller holes and turn each a few turns at a time until the clutch 
housing is forced off the dowel pins and away from the flywheel hous- 
ings. 

38. REMOVAL OF THE FAN AND RELATED PARTS. 

a. Equipment. 

Screwdriver Wrench, open-end, y^-in. 

Wrench, open-end, Vz-in. Wrench, socket, 3 A-in. 
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A PD 11)40 MDfc. WASHER 



SCREW, CAP, 
FAN SHAFT 



WASHER, 

LOCK 



FAN; ASSEMBLY 
MODEL LA24M ENGINE 



COVER AND LEVER, GOVERNOR; ASSEMBLY HOUSING, GOVERNOR CONTROL 



Figure 25— Fan Tower Showing Plate and Hub Assembly 
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RA PD 111*3 




Figure 26— Removing Fan Shaft 



b. Procedure. 

( 1 ) Removal of Fan Hub Cover and Fan Assembly. 

Screwdriver Wrench, socket, 3 / 4 -in. 

Wrench, open-end, Vi-in. 

Using a screwdriver, remove the four slotted bolts and remove the 
fan hub cover. Using a 3 / 4 -inch socket wrench, remove the bolt in the 
end of the fan shaft and remove the lock washer and flat washer. Using 
a Vi-inch open-end wrench, remove the six nuts and lock washers 
(fig. 25) that hold the fan assembly to the fan drive plate and hub 
assembly. Pull off the fan assembly. 

(2) Removal of Fan Shaft. 

Wrench, open-end, , 9 s -in. 

Remove four of the nuts and lock washers, holding the fan bearing 
and oil seal retainer to the fan tower (^-in. open-end wrench). Unhook 
governor lever retracting spring before removing the final nut holding 
the clip. Pull out the fan shaft, bringing with it the plate and hub 
assembly and the bearing and oil seal retainer. 

39. REMOVAL OF AIR CLEANER ASSEMBLIES (fig. 27). 

Loosen the wing bolts holding the air cleaner assemblies to the air 
inlet housing. Lift off the air cleaner assemblies, and plug the openings 
of the air cleaner mounting tubes with wooden plugs. 
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40. REMOVAL OF OIL COOLER WATER DRAIN VALVE 

ASSEMBLY (fig. 27). 
a. Equipment. 

Pliers Wrench, open-end, li^-in. 

Wrench, open-end, i T ); -in. Wrench, pipe 

h. Procedure. 

(1) Loosen Connection at Universal Joint. 

Pliers Wrench, open-end, Jij-in. 

Remove the cotter pin (pliers). Using a |^-inch open-end wrench, 
loosen the packing gland nut until the valve, rod and universal joint 
assembly comes free. 

(2 ) Removal of Bracket From Governor Weight Housing. 
Wrench, open-end, 

Using a ,Y,-inch open-end wrench, remove the two bolts holding the 
bracket to the governor weight housing cover and remove the rod and 
handle. Replace the two bolts on the governor weight housing cover. 
(3) Removal of Elbow. 

Wrench, pipe 

Using a pipe wrench, remove the elbow, and the universal joint which 
is attached to the elbow, from the bottom of the oil cooler housing. 

41. REMOVAL OF LA ENGINE FROM STAND. 

a. Equipment. 

Hoist, chain Wrench, socket, 3 A~in. 

Wrench, open-end, 3 /*-in. 

b. Procedure. 

(1) Removal of Engine Tie Plate (fig. 23). 

Wrench, open-end, 3 / 4 -in. Wrench, socket, 3 / 4 -in. 

Using a 3 /*-inch open-end wrench and a 3 / 4 -inch socket wrench, 
remove the bolts and lock washers that fasten the engine tie plate to 
the balance weight covers of both engines. Remove the plate. 

(2) Removal of LA Engine From Stand. 

Attach the chain hoist to the front and rear engine lifter brackets and 
lift the engine out of the stand. 

42. REMOVAL OF GENERATOR. 

a. Equipment. 

Wrenches, open-end, |%-in., two 

b. Procedure. 

NOTE: The generator does not have to be removed in order to 
remove the LA engine from the stand. Before removing the LC engine, 
however, it is necessary to remove the generator as follows: Using two 
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Figure 28 — Removing LA Sngine from Stand 



/'-inch open-end wrenches, remove the nuts and lock washers from the 
four through bolts holding the generator to the flywheel housing. Re- 
move the two remaining bolts and lock washers. Then lift off the gen- 
erator and remove the gasket. 

43. REMOVAL OF FUEL AIND ENGINE OIL TUBES, HIGH- 
TENSION LEADS AND JUNCTION PLATES, 
a. Equipment. 

Pliers Wrench, open-end, s /a-in. 

Screwdriver Wrench, open-end, 3 A- in. 

Wrench, open-end, j^-in. Wrench, socket, Vi-in. 

Wrench, open-end, x%-in. Wrench, socket, jVin. 
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h. Procedure. 

(1) Removal of Air Heater Covers (fig. 30). 

Wrench, socket, Vi -in. 

Using a l / 2 -inch socket wrench, remove the four bolts that hold the 
two air heater covers to the air heater bodies. Remove the covers and 
gaskets. 

(2) Removal of Fuel Inlet Tubes (Tee to Heater) (figs. 30 
and 31). 

Screwdriver Wrench, open-end, | T ,,-in. 

Using a screwdriver, remove the slotted-head bolts from the clips 
holding the fuel inlet tubes (tee to heater) to the air heater bodies. 
Using a (^-inch open-end wrench, disconnect the couplings at both ends 
and remove the tubes. 

(3) Removal of Fuel Inlet Tubes (Lower Junction Plate to 
Tee) (figs. 30 and 31). 

Wrench, open-end, , 7 (i -in. Wrench, open-end, ^-in. 

Using a i 7 , ( -inch open-end wrench, disconnect the upper end of the 
fuel inlet tube (lower junction to tee) from the three-way tee (fig. 30). 
Using a -j 7 (i -inch open-end wrench and a , ! ’,.-inch open-end wrench, dis- 
connect the coupling from the lower end of the tube and remove the 
tube. 

(4) Removal of Fuel Inlet Tube (Lower Junction Plate to 
Upper Junction Plate). 

Wrench, open-end, i :, i; -in. Wrench, open-end, 5 /s-in. 

NOTE: This operation is performed on the LC engine only. LA 
engines do not have a lower-to-upper junction plate fuel inlet tube. Using 
a i ! ' H -inch open-end wrench and %-inch open-end wrench, disconnect the 
couplings at both ends of the fuel inlet tube (lower junction plate to 
upper junction plate) and remove the tube. 

(5) Removal of Engine Oil Filter Outlet Tube (figs. 30 and 
31). 

Wrench, open-end, j 7 ; -in. Wrench, open-end, %-in. 

Wrench, open-end, ^-in. 

Using a ^,-inch open-end wrench, disconnect the coupling at the lower 
end of the engine oil filter outlet tube (fig. 31). With a j !, (1 -inch open- 
end wrench and a s /a -inch, open-end wrench, disconnect the coupling at 
the upper end of the tube and remove the tube. 

(6) Removal of Engine Oil Filter Inlet Tube (Figs. 30 and 31). 

Wrench, open-end, jVm- Wrench, open-end, s /s-in. 

Using a j !, (i -inch open-end wrench, disconnect the engine oil filter 

inlet tube at the two-way tee elbow. Using a , 7 (i -inch open-end wrench 
and a s /s-inch open-end wrench, disconnect the tube at the upper junc- 
tion plate and remove the tube. 
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(7) Removal of Oil Pressure Gage Tube. 

Wrench, open-end, ,Vin. Wrench, open-end, s /a-in. 

Using a , 7 e -inch open-end wrench and a Vg-inch open-end wrench, 
disconnect the oil pressure gage tube at the lower junction plate. Dis- 
connect the tube at the two-way tee elbow with a ,® ft -inch open-end 
wrench and remove the tube. 

(8) Removal of Fuel Pump Inlet Tube (Upper Junction Plate 
to Fuel Pump) (figs. 18 and 31). 

Wrench, open-end, Vs -in. Wrench, open-end, %-in. 

Using a 5 /s-inch open-end wrench, remove the clip (fig. 18) holding 
fuel pump inlet tube (upper junction plate to fuel pump) to the fly- 
wheel housing. Using a 3 /*-inch open-end wrench, disconnect the coup- 
lings at both ends of the tube and remove the tube. 

(9) Removal of High-Tension Leads (figs. 28, 30 and 31). 

Pliers Wrench, socket, / s -in. 

Wrench, open-end, s /»-in. 

With pliers remove the nuts from the insulators on the air heater 
bodies, disconnecting the high-tension leads. Using a %-inch open-end 
wrench, remove the bolt holding the two clips securing the high-tension 
leads. Using a /(.-inch socket wrench, remove the bolts from the four 
clips holding the high-tension leads to the flywheel housing and remove 
the high-tension leads (fig. 28). 

(10) Removal of Three-Way Tee. 

Wrench, open-end, 5 /g-in. 

Using a 5 /fe-inch open-end wrench to remove the bolt, remove the two 
clips and the three-way tee. 

(11) Removal of the Upper and Lower Junction Plates (figs. 
30 and 31). 

Wrench, open-end, / B -in. Wrench, open-end, 5 /g-in. 

Using a /^-inch open-end wrench, remove the two nuts and lock 
washers holding the upper junction plate to the flywheel housing and 
remove the plate. Using a 5 /s-inch open-end wrench, remove the two 
bolts and lock washers bolting the lower junction plate to the engine 
block. 

44. ATTACHING ENGINE TO ROTATING ENGINE STAND. 

a. Equipment. 

Hoist, chain Wrench, open-end, Vs -in. 

Stand, rotating engine Wrench, open-end, l l /i-in. 

(tool KM-J-1926) Wrench, socket, / g -in. 

b. Procedure. 

(1) Removal of Cylinder Block Handhole Covers (fig. 31). 

Wrench, socket, ^-in. 

Using a /^-inch socket wrench, remove the bolts, lock washers, and 
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copper gaskets and remove the cylinder block handhole covers. NOTE: 
Two of the covers are located on the opposite side of the engine. 

(2) Removal of Air Heater Bodies (fig. 31). 

Wrench, socket, ft, -in. 

Using a f^-inch socket wrench, remove the two bolts that hold each 
air heater body to the cylinder block and remove the bodies and copper 
gaskets. 

(3) Attaching Engine to Rotating Engine Stand. 

Hoist, chain Wrench, open-end, s /a-in. 

Stand, rotating engine Wrench, open-end, l l / 2 -in, 

(tool KM-J-1926) 

With the engine on the chain hoist, line up the second, third, and 
fourth handhole openings (from the flywheel or front end of the engine) 
with the holding clamps on the rotating engine stand (KM-J-1926) plate. 
After inserting the holding clamps through the handhole openings, turn 
the clamps with the handles so that the clamps bridge across the hand- 
hole openings and the engine is locked to the stand plate. Using a 1 Vi- 
inch open-end wrench, tighten the holding clamp locking nuts, locking 
the engine in place (fig. 33). Install two ^-inch National Coarse- 
thread bolts and washers at the bottom of the plate and tighten with a 
Vs-inch open-end wrench. 
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Figure 3 3— LA Engine Mounted on Stand 
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45. REMOVAL OF WATER BYPASS TUBE (figs. 23 and 34). 

a. Equipment. 

Wrench, open-end, 1 Vi-in. Wrench, socket, T V»n. 

b. Procedure. 

Using a /g-inch socket wrench, remove the two bolts and lock 
washers holding the two water bypass tube clips to the cylinder block 
end plate. Remove the two bolts and lock washers holding the lower 
end of the tube to the oil cooler housing. Using a 1 Vi-inch open-end 
wrench, remove the nut holding the upper end of the tube to the upper 
elbow and remove the water bypass tube and gaskets. Using a ^g-inch 
socket wrench, remove the two bolts and lock washers holding the upper 
elbow to the thermostat housing. 

46. REMOV AL OF GOVERNOR CONTROL HOUSING, 
a. Equipment. 

Screwdriver Wrench, open-end, Viz -in. 

Wrench, open-end, ^V-in. 

h. Procedure. 

(1) Removal of Rocker Arm Cover (fig. 33). 

Loosen the four rocker arm cover bolts and lift off the rocker arm 
cover. 

(2) Removal of Governor Control Housing (figs. 25 and 35). 

Screwdriver Wrench, open-end, iV - * n - 

Using a screwdriver, remove the four bolts and lock washers from 
the governor cover and lever assembly. Lift off the cover and lever 
assembly and the gasket. Remove the cotter pin from the link pin hold- 
ing the governor control link to the injector control rack tube (fig. 35). 
Remove the link pin, freeing the upper end of the governor control link. 
Remove the retainer spring and flat washer from the differential lever 
and pin assembly and lift out the governor control link. Replace the flat 
washer and retainer spring on the differential lever and pin assembly. 
Using a y’g-inch open-end wrench, remove the four bolts and lock washers 
from the weight housing cover and lift off the cover (fig. 27). Next, 
using a 1 7 6 -inch open-end wrench, remove the bolts holding the governor 
assembly to the cylinder head. Lift off the governor control housing 
from the governor weight housing assembly dowel pins and remove the 
gasket. 

47. REMOVAL OF THE CYLINDER HEAD VENT (fig. 33). 

a. Equipment. 

Wrench, socket, ^-in. 

b. Procedure. 

Using a j^-inch socket wrench, remove the four bolts and lock washers 
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Figure 36— Removing Governor Control Housing 



that hold the vent to the cylinder head and flywheel housing. Lift off the 
vent and the two gaskets. 



48. REMOVAL OF SECONDARY FUEL FILTER AND LINES. 

a. Equipment. 

Wrench, open-end, i”- -in. Wrench, open-end, 1 Vs-in. 

Wrench, open-end, %-in. 

b. Procedure. 

(1) Removal of Fuel Pump to Secondary Fuel Filter Tube 
and Clip (fig. 28). 

Wrench, open-end, ^-in. Wrench, open-end, Va-in. 

Using a 5 /fc-inch open-end wrench, remove the couplings from both 
ends of the tube. Next, using a ^-inch open-end wrench, remove the 
nut and lock washer from the blower drive cover and remove the clip 
and tube. 

(2) Removal of the Secondary Fuel Filter Element and 
Shell (fig. 28). 

Wrench, open-end, 1 Vs -in. 

Using a 1 Vs -inch open-end wrench at point “A,” remove the center stud 
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assembly and remove the element, gasket and shell from the secondary 
fuel filter. 

(3) Removal of Fuel Filter to Lower Fuel Manifold Tube 
(fig. 28). 

Wrench, open-end, s /a-in. 

Using a s /8-inch open-end wrench, remove the coupling from the 
secondary fuel filter cover and the lower fuel manifold and remove the 
fuel filter to lower manifold tube. 

(4) Removal of Secondary Fuel Filter Cover. 

Wrench, open-end, t \-in. 

Using a jVinch open-end wrench, remove the two bolts, lock washers, 
and flat washers holding the filter cover to the cylinder head and re- 
move the cover. 

49. REMOVAL OF THE EXHAUST M AMFOLD (fig. 30). 
a. Equipment. 

Wrench, socket, Va-in. 
h. Procedure. 

Using a 5 /s-inch socket wrench, remove the nuts and washers hold- 
ing the exhaust manifold to the cylinder head. Lift up and remove the 
manifold. Remove the three manifold gaskets. 

50. REMOVAL OF INJECTOR CONTROL TUBE AND BRACKET 

ASSEMBLY (fig. 38). 
a. Equipment. 

Wrench, socket, with universal handle, ^-in. 
h. Procedure. 

Using the ^-inch socket wrench with universal handle, remove the 
four bolts and lock washers holding the brackets which fasten the injec- 
tor control tube and bracket assembly to the cylinder head. Lift out 
the tube and bracket assembly. 

51. REMOVAL OF CYLINDER HEAD ASSEMBLY. 

a. Equipment. 

Hoist, chain Wrench, socket, with extension 

Wrench, open-end, Vi -in. handle, 

Wrench, socket, 5 /s-in. 

b. Procedure. 

(1) Disconnect Fuel Pipes at Fuel Connector (fig. 37). 

Using a Vi-inch open-end wrench, detach the 12 fuel pipes from the 
fuel connector and nut assemblies. Loosen the 12 fuel pipes on the 
injector side and swing them away to gain access to the cylinder head 
nuts. 
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Figure 38 — Removing Injector Control Tube and Bracket Assembly 



(2) Remove Cylinder Head (fig. 39). 

Wrench, socket, Vs-in. Wrench, socket, with extension 

handle, ]jj-in. 

Using the 5 /a-inch socket wrench, remove the four bolts holding the 
engine lifter brackets to the flywheel housing at one end and the balance 
weight cover at the other end (fig. 37). Do not remove the bolts hold- 
ing the lifter bracket to the cylinder head. Next, using the Jjj-inch 
socket wrench with extension handle, remove the cylinder head nuts, 
starting with the end pairs and working in toward the center. Remove 
the cylinder head, hooking the chain hoist into the engine lifter brack- 
ets (fig. 40). When placing the head on a bench, place it on wooden 
blocks so as not to damage the cam followers on the bottom of the head. 



52. REMOVAL OF THE INJECTOR (figs. 41 and 42). 
a. Equipment. 

Tool KM-J-1227 Wrench, socket, /Vin. 

Wrench, open-epd, l / 2 -in. Wrench, socket, 3 A- in. 

In Procedure. (NOTE: The injector assembly can be removed with- 
out removing the cylinder head.) Using a l / 2 -inch open-end wrench, 
disconnect the fuel pipes at the injector side of the engine and loosen 
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Figure 40— Removing Cylinder Head 
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them at the fuel connectors. Using a 3 / 4 -inch socket wrench, remove the 
two rocker arm bracket bolts. Lift off the rocker arm brackets and 
slide out the rocker arm shaft and plug assembly. Push back the three 
rocker arms. Next, using a j^-inch socket wrench, remove the injector 
clamp nut, washer, and clamp and pry out the injector with tool KM-J- 
1227. Remove remaining five injectors in the same manner. For dis- 
assembly, servicing, and reassembly of the injector, see section XII. 

53. REMOVAL OF OIL PUMP ASSEMBLY AND OIL PRESSURE 
REGULATOR ASSEMBLY. 

a. Equipment. 

Pliers, cutting Wrench, socket, x Vin. 

Wrench, box, r 9 fi -in. Wrench, socket, 1-in. 

Wrench, socket, V 2 - in. 

b. Procedure. 

(1) Removal of Oil Pan Drain Plugs (fig. 43). 

Wrench, socket, 1-in. 

While the engine is in a horizontal position on the stand, remove the 
two oil pan drain plugs and gaskets, in order to drain out any oil left in 
the oil pan. Inspect the threads and plug gaskets before replacing the 
plugs in the pan (see figure 43 for location of plugs). 
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Figure 43— LA Engine, Bottom View 
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(2) Removal of the Oil Inlet and Outlet Elbows and the Oil 
Pan (fig. 43). 

Wrench, socket, Vi -in. Wrench, socket, ^ g -in. 

Turn engine on stand to a vertical position. Using a ^-inch socket 
wrench, remove the four bolts and lock washers that hold the inlet and 
outlet elbows to the oil pan. Lift off the elbows and gaskets. 

(3) Removal of Oil Pan. 

Wrench, socket, Vi -in. 

Using a Vi -inch socket wrench, remove all the bolts and lock washers 
that hold the oil pan to the engine crankcase. Lift off the oil pan. Remove 
the oil pan gasket. 

(4) Removal of the Oil Pump Assembly (fig. 44). 

Pliers, cutting Wrench, socket, Vi -in. 

Wrench, box, ^-in. 

Using a Vi -inch socket wrench, remove the two bolts and lock washers 
that hold the pressure pump outlet pipe to the cylinder block. Using a 
,^-inch box wrench, remove the clip bolt which holds the scavenging 
pump inlet pipe to the bearing cap. With a pair of cutting pliers, cut 
and remove the locking wire from the bolts which hold the oil pump 
assembly to the number 1 and number 2 main bearing caps; and using 
a T Vinch box wrench, remove the four bolts. Lift off the oil pump 
assembly. 

(5) Removal of the Oil Pressure Regulator Assembly (fig. 44). 

Wrench, socket, Vi -in. 

Using a Vi -inch socket wrench, remove the two bolts and lock washers 
that hold the oil pressure regulator to the cylinder block. 

54. REMOVAL OF PISTON ASSEMBLY AND CONNECTING ROD 
ASSEMBLY. 

a. Equipment. 

Hammer Screwdriver 

Pliers, side cutting Wrench, socket, ^^-in. 

b. Procedure. 

(1) Removal of Connecting Rod Bearings (figs. 44 and 45). 

Pliers, side-cutting Wrench, socket, i^-in. 

Using a pair of side-cutting pliers, remove the cotter pins from the 
connecting rod nuts. Using an -fi'inch socket wrench, remove the two 
connecting rod nuts. Remove the connecting rod bearing cap and the 
lower connecting rod bearing shell. Remove the upper connecting rod 
bearing shell by pushing it from the side opposite the tang and lifting it 
out from the bottom (fig. 45). 
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Figure 44— engine. Bottom View with Oil Pan Removed 
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Figure 45— Removing Upper Connecting Rod Bearing 



( 2 ) Removal of Piston Assembly and Connecting Rod 
Assembly. 

Hammer Knife or scraper 

(NOTE: Pistons can be removed more easily if the accumulated car- 
bon is scraped from around the top of the cylinder. A knife or scraper 
can be used for this purpose.) Using the end of a hammer handle, push 
the connecting rod up into the cylinder, forcing the piston out at the top, 
and lift out the piston and connecting rod assemblies. After removing 
each piston and connecting rod assembly, reassemble the bearings, bear- 
ing caps, and cap nuts so as to keep all the caps and bearings together 
on their respective connecting rods. NOTE: All the bearing caps and 
the connecting rods are numbered on the blower side of the engine and 
they should be assembled with these numbers corresponding and installed 
so that the numbers face the blower side of the engine. 

55. REMOVAL OF CYLINDER LINERS (figs. 46 and 47). 

a. Equipment. 

Hammer Tool KM-J-1918 

b. Procedure. 

Install the tool KM-J-1918 in the liner by sliding the base down 
through the liner and bringing it back up until it seats on the bottom of 
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Figure 46— Method of Attaching Cylinder Liner Tool 
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Figure 47— Removing Cylinder Liner 
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the liner. Then push the spring-loaded top plate down tightly against the 
top of the liner (fig. 46). Strike the sliding hammer upward against the 
nut at the top of the tool (fig. 47) driving the liner up and out of the 
engine block. Remove the tool from the liner by pressing the spring 
knob on the plate and pushing the tool down far enough to tilt the bot- 
tom lever so that it can be withdrawn. 



56. REMOVAL OF BLOWER ASSEMBLY AND ATTACHED 
PARTS (figs. 27, 48 and 49). 

a. Equipment. 

Screwdriver Wrench, socket, Vz-in. 

Wrench, open-end, f%-in. Wrench, socket, , 9 6 -in. 

Wrench, open-end, V 2 - in. Wrench, socket, Vs-in. 

b. Procedure. 

(1) Removal of Flvwheel Housing Small Hole Cover and 
Blower Drive Shaft. 

Wrench, socket, / 6 -in. 

To remove the flywheel housing small hole cover (fig. 15), use a 
j^-inch socket wrench and remove the four nuts, lock washers and 
through bolts as well as the two bolts and washers that hold the cover 



SHAFT. BLOWER DRIVE IA PO HIM 

Figure 48— Removing Blower Drive Shaft 
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to the flywheel housing. Remove the cover. In removing one of the 
through bolts, the bracket holding the fuel pump drip shield is released. 
Note that the small hole cover is on the LA engine only and that the 
generator is located in its place on the LC engine. Pull out the blower 
drive shaft (fig. 48). 

(2) Disconnect the Water Pump (fig. 27). 

Screwdriver Wrench, socket, l / 2 -in. 

Wrench open-end, ,‘, ; -in. 

Using a screwdriver, loosen the hose clamp on the water pump inlet 
seal between the water pump inlet elbow and the oil cooler assembly. 
Using a , 7 , ; -inch open-end wrench, remove the two couplings on the ends 
of the water pump drain tube and remove the tube. Using a Vi-inch 
socket wrench, remove the two bolts and lock washers that hold the 
water pump outlet packing flange to the cylinder block. 

(3) Removal of Blower and Attached Parts (figs. 44 and 49). 
Wrench, socket, Vs-in. 

Using a 5 /8-inch socket wrench, remove the eight bolts and flat washers 
that hold the blower assembly to the cylinder block (fig. 44). Move the 
blower assembly with the water pump assembly, governor weight and 
housing assembly, air inlet housing and fuel pump assembly forward 
and off the blower drive gear support (fig. 49). Remove the blower 
assembly gasket. 

(4) Removal of the Water Pump Assembly. 

Wrench, open-end, Vi-in. 

Using a Vi -inch open-end wrench, remove the three bolts that hold 
the water pump assembly to the blower assembly and remove the water 
pump and gasket. 

(5) Removal of the Fuel Pump Assembly. 

Wrench, open-end, Vi -in. 

Using a Vi-inch open-end wrench, remove the three bolts that hold 
the fuel pump assembly to the blower assembly and remove the fuel 
pump and gasket. 

(6) Removal of the Governor Weight and Housing Assembly. 
Wrench, open-end, Vi -in. 

Using a Vi -inch open-end wrench, remove the six bolts that hold the 
governor weight and housing assembly to the blower assembly and 
remove the governor weight and housing and gasket. 

(7) Removal of the Blower Drive Gear Support Assembly. 

Wrench, open-end, , T , ; -in. Wrench, socket, ,Vin. 

Using a , 7 , ; -inch open-end wrench, remove the couplings on the blower 
drive bearing oil pipe and remove the pipe. Next, using a ,Vinch socket 
wrench, remove the two bolts and lock washers that hold the blower 



82 








TM 9-1750G 

56 



DISASSEMBLY OF THE ENGINE 

PIPE, BLOWER DRIVE 
BEARING OIL 



SUPPORT, BLOWER DRIVE 
GEAR; ASSEMBLY 



Figure SO— Blower Drive Gear Support 
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drive gear support assembly to the cylinder block rear end plate and 
lift off the assembly and gasket. 

57. REMOVAL OF THE STARTING MOTOR ASSEMBLY (fig. 17). 

a. Equipment. 

Wrench, socket, and extension, 7 /a-in. 

b. Procedure. 

Using a Vs -inch socket wrench and extension, remove the three volts 
and lock washers that hold the starting motor assembly to the flywheel 
housing. Lift off the starting motor. 

58. REMOVAL OF THE OIL COOLER ASSEMBLY. 

a. Equipment. 

Wrench, open-end, Vi- in. Wrench, socket, -^-in. 

Wrench, socket, Vi -in. 

b. Procedure. 

(1) Removal of Oil Cooler Housing (fig. 27). 

Wrench, open-end, Vi -in. Wrench, socket, Vi-in. 

Using a Vi -inch socket wrench, remove the six through bolts and lock 
washers from the front of the oil cooler housing. Remove the two bolts 




ADAPTER, OIL COOLER; BOLT, SIDE HOLES 

ASSEMBLY *4'- 16 X l*/4* 

Figure 51— Removing Oil Cooler Adapter 
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and lock washers from the back of the oil cooler adapter — one at the 
top and one at the bottom — using a l / 2 -inch open-end wrench. Lift off 
the oil cooler housing and gasket. 

(2) Removal of the Oil Cooler Adapter. 

Wrench, socket, ,Vin. 

Using a ,Vinch socket wrench (fig. 51), remove the aix bolts and 
lock washers that hold the oil cooler adapter to the cylinder block. 
Lift off the adapter and gasket. 




PLATE TO FLYWHEEL 

Figure 52— Removing Clutch Cover Plate 

59. REMOVAL OF THE CLUTCH ASSEMBLY. 

a. Equipment. 

Tool KM-J-1914 Wrench, socket, Vi -in. 

b. Procedure. 

(1) Removal of Clutch Cover Plate (figs. 52 and 53). 

Wrench, socket, V 2 -in. 

Using a V 2 -inch socket wrench, remove the twelve bolts and lock 
washers that hold the clutch cover plate to the flywheel (fig. 52). Lift 
off the cover plate and then remove the clutch spring with release bear- 
ing sleeve, the clutch pressure plate and the clutch driven disk assembly. 
If iV'inch compression shims were in place between the clutch driven 
disk and the flywheel, these should be removed. 
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